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Title: 

BUiLT-IM INVERTER FOR ROTATING ELECTRIC MACHINE AND ROTATING 

ELECTRIC MACHINE USING THE SAME 

Abstract: 

PROBLEM TO BE SOLVED: To provide a buift-ln inverter Into a rotating eSectrSc machine 
tor improving 11031 r6ssst^nc6 ^nd for msnsaiurszsng dsnionssons o? 3 cooisng fan ^no tiiB 

rotatmg etectric maclime- SOLUTION: A buOWn mverter 1a into a rotating etectnc 
machine has an mverter circuit that Is built Into the rotating etectric machme and Is 
formed by containmg a plurality of modules 33 (33a, 33b, and 33c). A power transistor 
and a diode for constituting the module 33 have a function temperature characteristic of 

T|s160 deg.C-300 deg»C. Therefore, in the case of the same operatmg temperature 
environment, the dimensions of a positive pole pSate 15 and a negative pole plate 16 can 
be reduced as compared with before, ar^d the Inverter 1a itself and the rotating electric 

machine with buiit-in inverter can be mfnlatorlzed. 
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[ If * Ji 1 ] m.m\m)^mi^ ^i^^^-zi-t: ^^wm s ti 

T j =160°CJil±-'300°COTiO>'> >-i5' 3 

mmf'4^~m. s i cfflfigw^fflv^Jts i cmy^ 
fflifs-f y^^--9<Dmm^w^'J:t.-)v^mm-h^'^^ 

~hvy-J:X^ aiA'^W K {i . T j = 160°CiiLh— 3 

mmt^hA yj'^-^\HMmm%Mm. 

T j 220''Cm±~300°ClilT<7)4EHi: t:'::.! i: Sr^Si 

[00 0 1 ] 

mmmiznM l t s ^> n ^ ii6 <?os3^ . a , 

[0002] 

iESgit«0(ti±;&^ ^iStl^cO^l \|BII)i^x-f ixT 
[0003] ■r=5r*)'^. l*I]RLTfflV^'ottSfa!*fi^W<7) 

X s i c^m^fyts:^ 3m^mm&^^mmm^m% 

T8-3 3 6 26 8i;f#8tCgfl^§ttTV^.&o tfz. Ay 



f^~df^mmmz.nM\^fzmMk%<n-i y^^^—^^WB 

*\ #^¥5-2 9 2 7 0 3^^fgtcra^§^lTV>S„ 
[0004] 

^Mc^mmtfihh. mh. -iy-^^^-^tLxa. -(y^^ 
~^±m^com^tLxs i {yv::2y)^m\'-^fz^mi^ 

m(nm:^-^i^mifhi^my < y^m-mmfmh. mm 

I GBTiillfS^ §ixTC^ if^Ji. ±iB 

^h\,zx±w,m^tyh. mz. Ayf^-'^<^'&mmmm. 

[0005] -^r. >-^^'-^^:rt^i.[gfe«Mi: L 
TJi. 1 5 0°C— 1 8 0°CCit=i 0 . 

A — tO±f ^C0fl:ft)tl-f{ ± . X > y O^t0f^# Sr ^ 

{t^/::a6-< >'^^'-^^D^flJSIt^t±2 0 0'C|frf^i:^-l.i7) 
Zo:>^-h-i^%>A^\t^W£iyfAyf-^—^'kmim. 

[0006] figoT. ^mm^m\i. ^ y^'h 

[0007] 

[iiH^»^-ri./::46c7)#a] ±isaw^5i^-ri.*^ 

mnMiz\HmLXf&^ mmmm^mm-^ y)'^~9xhr> 

-Y-y^i^g y?SJK#'l4^% LTV ^ I, ^tT. 

l^riB■^^°'7-^9yi^'x^{i. s i ciajsw^fflv^T'cs i 

[0 0 08] t,tz. ^w^^zi.hAy^^—S'HWMm^ 
tvtzA y^'^-^^tmthAy^^-ynm&m^^mx 

h-yX. HulB-f y^N-^OB?fB^##:^i^"A-;W^«fi!c 

■t^J^V—Vyy'yx^WfyA:^~YX±^ Tj =160 
°Cl.:iLh~300°CiilTcOi-> y ^ >- 3 y?SJK#ttS:^r LT 

\^htz^t<zhh. ^vx. tirlB^#*^>^'A-;^«tir 
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^ , 220rlil±— SOOrlilTOiEH i: >! i; i)^t L 
[00 09] *5gBJtcJ;ti(f. yA-^'UlggtrffM-r 

[00 10] 

\B\mMmsHMm^ yj'^—is^comicomMmiz'o^^x ^ m 
1 6 *#Hi L rmm-t^ .mn±. ^wmi>z 

^ 1 a^T^LTV^I), I2|2{i:. 01 ^omtemtil^DSM-^ 

[00 1 1 ] 01 , 02tfcV>T. -<>^S— ^J^l a{±. 

u . V , wigi^Sr ^nms^^ m LT V -i^ 3 iSco^f*^ 

16i: . ^^i^' J. -71^330 l-Si^t«M»i!LTU-& 
ft-^i^(G!^^)24a^:. lE ^^^5. 16tC«m»MLT 

[0012] 1^, iE ■ ftffiMl5,16{±, ^i^i— ;t-33, 

^yt lxcdje ■ nmm5, ibi—i^mc^iFimm^^t l 

fz^\ i^my ^ y^smiiz^tL^n^ji-wiL. m-h. je- 

[0013] -1^. 03{4. *^BB:J; ^-Hifc^Jo^ 

^>''^-;K7)|IIS&fflfiK0-C35S„ 03,04tci3V^T. 
^=jA~JV-33it. Wh. ^i^'A— ;k33a, 33b, 33c{i. 
2HW>°'7— b9>'i''X^38a:lT, ^^°'7^538)i:, 2 
fflO:^'M:t— H'39t . 3U'^:5'35i:, x5-y^36i:. tf 



;^33{i:. 20(7)^sVh^yi^X:$?^: 2-:><7)^M 

■9. 0^L/::F^g|5[lIg&Tlffi)cSttTt^l.„ ^LT. ni^ 
^5' ^35i: . — h ^38StX^M ::t— ^■39c?)^^ h , 
^m^l-mit. fte^r^7)^^°'7 h ^38StA'^W ^- h39<7) 
Mfc. X5 •y5'36tS:J»:WJlL. )5!tff^#;3U:-r-#;(C 

[0014] i y^-<>-9mmzmv^iofih^^i¥ 

^li^'A— 2oc7)rW^-FSr#^-f 2'^W^°•7^ 

Hfrai<7)i]-»ij L/c«jici?) 4 y) 9 xMxxt. ±iS(?) ^ v 
^ti>«ix$>h<, 

[0 0 1 5 ] Kt. 01~03lC:S-f-J:-5fc. 

-;p33a,33b,33c{i, E.mmn-ti>mmi^xh KiR-ym 
^mmmtii. rfU5.m.)tLxer)iEmmi5Rv:nmm. 

16tC. :?'350iEffifl!litMH (;^() 15s&Vx S -y ^3 

60ft flSflKMffi \bs.^i\\^xm.9m\izW^^ftX \ ^ 

•y ^36&gTiE'Em5S.y:|iffi«16*^^.Jfeti LTV>a . 

^Lx. miEmmi5Run.mm6i,ztm^tirzmMm26 

t)^ih.. ^'mMcn>p^=f-Rx/^mTt)m^\ii^tix^-^h , 

tfz^ =ei^jL — 7^33 (33a , 33b , 33c ) <;Ofi-^24a l,zW^ $ 
l,Z. 2m<^->'^'7h^3&cDfp±j^tLXcr>fpmm^m7ii^ 

um^{M/yf,v^m^)tim'oiii^fi.xi^^. 

[0016] ^fc, 2fs^MM<7)^ S^J.— ;k33cD#u , 

V, wS^{±. f*ai-t--i>|5l»!«K)tS30<73:^f— ^3-f;tx 

3tcom.mmm^^mx-h^mMtLx\>^h, ttz. 3 

X ^ ^• tcfp^ nxrfhfth m^tm^ i,zm^h-thfz)^y\.z 
[ 0 0 1 7 ] ^ LT , *%Bjtc J; s mmsmnnm^ y 

b =7y-J:X^Rlf^^'A :t- T j =160°C 

]M±~300°ClilTO>>"-v y ^' 3 L X V ^ 

S-'St:*^ . ±iScoT j ^leorjiiii— 3oo°ci.:jit<?)£/ 

Ti^BJ-r^o 05ii. *:?|BBcJ;S-Mfi^J«o[lI!|g«il 

y^'^~^iizm'^^i^tih^^W^i^:i.—)V<7yj^ 

(A) Sr. WWii^'-vy^^-a y^aST j CO^^L. ^ 

-ja.-jv'&mzn^h %>f\.^\.<m:\WMkm>\^x\^ 
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[ 0 0 1 8 ] El 5 tfcV ->T . HI 3 IZif: Lfz^^mffa (^J 

iJf, SiC-S I T)i^^S*^i/A-;K-f-=5ri5*>. 1^ 

MLT. ^s^*n°p(M^{^\ Si-IGBT. SiC-MO 
S F E T)cO^##:^i^"jL— *5l55°CSOjaia;&^ tj 

^#tt&*L-CUl.„ i^l,t>!:^LtS*ifn{i. Tj=155 
[0019] § ^) M^WifJ^mh LT . T j =160"C 

:t-H39{i:. S i CffijSWSrfflV^i^S i CJ^^>f:t-H 

I Tm^^<^^^^—v=^yi>x^3>^t . s i cmy^ 

fVtLXco^ :$:m 1 coMMM JX 0 ±liffz ^ i^' a — ;l'33 

[00 2 0] ^43, TJ =16 

0°cmi~300°C Jii.Tc?)»EllIt3 S t L T c?)^ n° V - 
h^y-J:^^&l/:f-^^~vm%^tiX^^^. 

Tj=300°C ^Si;cl>^»#:(^ti>^»#:^>^'j.- 

imi^'^'j^-j]^) t Lxit. (1) mtemfsosiffliMi^ 

(3) ^tt^O^M < silted S , (4) ^mit-t^tx t'CO}^t- 
4.. T j =300°Ct:M.i^<ri;(±|fi t<^rVii. t/c. 

s i cmfSM&.9[-cr)mc?mm^mmLfz'9^ 'yr 

?^##:tCT. T j =160°CtJLh— 300°cmTtOiEBIt^S!> 
h^^mi^^ iyzi.~Jl-^i¥f&X § S ^ i; ^ ffiS LT V ^ I. . 
[002 1] -e LT. ±MiCOT j =160'Cl.Xh— 300°Ciy. 

«fi!c $ v= ^ -/Pt: i T ffM § ^l^c y 

T j =155°CfcJt<-C. T j =230°Ct L/t^^HM^JO-^ 
yj^-^com^XhtUi. V^S}y -f y \|-^Sr/h§ < L 

y LTiOiE ■ mffims, 16;i)vjNjF^^l:§#i^ ^ h (c^ 
^i^l>Z. Tj =230'>CT'Sb'&*lllffi^J(7)^##:^i^" 



m'Bi^LX^^hcOX'^ UlteflJKOF^ggy&i" 1 5 0°C~1 

8 o°cmz^hm-^^xh-oxi>i^m-t^ zt-fi^+'^^z-ni 
mxh 0 . $ ^> t a . t3:\ mmmmcoi^Miy r y 

[0022] m-oX^ aW^^^^fr^ £^.3.— /PSr-t-^ 

m^^tifz^ y^<-^m^immmmi>zff^mLxm^m 
^nm^^mm^ y}<-~^xh->x. ^mw-^i? 
mmh^^v-v'yyVT.^mfyA^-YM. Tj = 

i6o°ciyji'-3(X)°ci::J.Tto y> > >- a yjasi^Sr^' l 

Mnt. itafte*^[^±t . ^^ny ^ y^'&^miM.<r> 
'hmuzmm^h z t ti-xn ±tz. mmmc^^^m 
y jL —jvi^^msiZ^tifz 4 yf N'- ^ niff&sr iHifKfl: 

j =160°Cl-Xh'-300°CliJlT<50i^> y^' 3 y?aK#ttSr 

^"Lx^-^hm^^mHrn^^yf^—^xti-iX^^. ±ie 
[0023] -:^r. s i Q,mm^^m\-^tz s i t?f^^ 

:tymtmit^w:-tmx$):i>. mmit^ymmitia cm 

2 ) ^ . «fti±€teSJ± ( V) Sr^K L . El 5 
*^HJfl,(S i C-S I T)<7)T j =230"C<7)>'>>'^'i^ 

Sl^S:. #*(a(Si- I GET, SiC-MOSFE 

[0024] Eieicfcir^-r. ^^mmshcos i cfflflJcW^ 

lse5f&iR. w ^y-h^y-J:^:^ iztt^X . m^mKVc e ^ 

MmcD^xm^mmmmmmizm v . ?Ets®± Vc e = 

6 0 0 V— SOOOVCOiEHi: . X-f 'y f-y^-'Jli^ 1 Ok 
Hz— 1 0 OkHzcO$ESIi:t-l!)#§-1i:-l>i:. 

(Mtl£. I GBT^ri/j.— ;W<7)l/6i?)0. 3Vi:-f- 

m^^^Hzmmx^^. 

[002 5] Lfzi/^-yX. ■>^U~h^y-J::^:^3&tiK S 
i cmmiim\'^fzS I Tff^^##:>0-^j5£.|.^»#;^i>' 

:x~Mzx K>m^^tirz-^ y^^-^ms^i^-t^mmim 
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hcr>x\ ^<^&y ^yi'hmi\L-t^hmx.h. ap 
[00 2 7] 07 .lastcijv^-r. — >'.'s;— ^ lb 

{i. u , V . wiSi^^ -en^tUi^r-f-.?. 3 ffl<:^^^#:^ y 
:2.~)Vh LTO^ri^'j.— ;H3(13a,13b,13c)i:. 3ffl£0 
3 y •T >"<M4 ( 14a . 1 4b . 14c) t , ^^-J 3. — ;H3 1 # rj 

m LooJE»«»^.|> n^J^4^tOiE®'Kl5S:Vftffi:^16 

#^>^jL-;H3t«m®MLTV^-i.fi-t^(Co!^ 
^)24bi;. IE flliMl5,16t:m#.SML-TV^^«li^ 
(P&tANiS^)26h;6-^>1fjjS{i§ix^<. P?d. mii:l|2(7) 

[0 0 28] t.tz. m9\t^ mi(r)—^m.A>>^—9\ 

^ -Jzi, -;H3{4. F;fif 2 >\Ay'f^)V:x.VY^ 
oto^ i^A— ;H3a{±. 2fla<;oyN°v— h ^ y i^'X^' 

(JilT. ^N°Vh7)18afc. 2m<n^' A ^—YYia.h . Hi 

[00 2 9] -ett. H7— ia9t:^-r idtC. ^rs^'j. 
-;H3ai; a>-r> ^tl4ai;{i. J±ffiKJt-f-'g>»fl:tt:i; t 
T<5DiEffi:Kl5S.Vmffim6gii|s^^ LT . iE«i«i!l! 

2fiOS I T18at045ji.'S*^^^{±, uiS-f^iKOai 
^fCC^^h. 1^. ^li^'jL— ;H3bS.t/13c(7)«lig;id^:i^' 

[0030] -r^^-^. m2 COHJfi^JtO^S-f >'^^'- 
y\h <nw> 1 OHJSMO^ y-^N'— l a i: Offl^OSV^ 
Ji. ^N-Vh^lShr-fjf-KWi; H7-<^-Nl7i;S:— 

iE«1525.t^'mffiMl6t j; TffiiS^if t-C . L 

i c(S«IIIif-&)j&^^:.«JlS(iSilTV>T. ^tfOK7-f 

7i8)s.z>'2':>(7)^--f :t- ^■ (^isiiM^j-riiy-f ^- ki 



9) i:— #:t3LT^ y^^-^-llll&SrJ^filcLJtWBJcO^cot 

to<i. m^tmiirn'm^h. t.fz.— 

ym.A Vi'^—^ 1 \>\i—WW^X^hcryz\ Y'yA/m 

[003 1 ] 3^SIMM<7)3jScO^:i^'A— ;P-C0# 

u . V . wffi^{i:, J^-r-^ 3 3 h iOtgJf ft 

fa! -5 T . ±12 3 fiO^ -J JL — ;H3 a,13b,13c;6^A,^l, 
[0032] ^ LT, ^ 2 COIIMMO— >v^- 

b ^ y ^mf^-i :t- ^■ fi. mi (ommmcoA 

(C, Tj =160"Ci.:Ji±— 300°Cl.:JlTtOi/>y:?'i^gyiajK 

-b9>i^'X^'18(i. S i Cfflj^WSrffll^^fcS I Tff^^ 
##:«^3&^'?>^0. r-f^-H19{i. SiCffi)^«^ffl 

S i Cffi)^«SrfflVT^>tS I T?i^^#;*^£7)^^V-^^ 

V-jT.Sr&h S 1 C'B'fA ^— KSi^iOr-^' ;t— H'19*^ 

;H3i;, Sic?f^^ i/j.— 

[0033] tsgoT . 2fs|S 2 cOllSfi^JcD— fijsM-^' >'^'<— 
iJ' 1 b (i:. .m 1 commmc^^A >vs;— ^ 1 a h |B]«c7)^^ 

*^#L. apt*. i^i|]7^y^i£*^j;0/h§<-r-& 

i i: 7:)-^'T- ^ S <. * . iSM^m^it $ ix l> 5*^ J; ^ T . 

5-<^^'l7^ayx>-9-l4^t ^iB^ T — L ot\ H 

[0034] b ^hx\ m 1 (nmmmi^zm-tA v)^--? 

1 aiCfflV^/c^##:^i^'A-;W4, >■^^'-^ 1 

S/A— ;k33'r-S)i.. MoT. HI l:^Lfc3M<7)^rS/jL 
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ffi-t-Siai Ifc^^-tiotc:. n>'hn— ^35«0— get L 



[0035] vJ:t;. 3|s^0fllcJ;-l.-f ^^'^-^'i^iKJglilK 
3ilitO>f yj"^—^ 1 aif^ti-f y^s— ^ i b S: F^jg L t^: [b1 

^^^-iBo^^LTv^-g, . Ell 0 \.z^^ifmm\<r>nm 

laSfcfilb)^:. Ur7'5^r.yf6, T/P'ST'V— A 
7 a y h 7" 7 'y h 8 =5r i:" ^ ^ — ^ 4^ x 10 
fc, n-^rJT4^*A^55^ri:2r#tfn-:^?lli:. 
Xt^— n t 2 -^Xx— ^ :3 ;P 3 t' ^-t-ti'Xx— ^ 
12i;S:#^T■«^$^^'l.. 

[00 36] 7l<AM55ii;. a— ^ar40|^g|5 

7.^~9^A)V3>\zt\mth 3ffl«j± ■ fl:afL*MSP-r-& 

f}-'^%m.^wm.<mm-n{V)v^^-nmms.)'k'i^x^-^ 
-<7'u -y ^■>-XT■A;^-^ol^MtiW^^K'5#^t^>i^-l.1i 

[00 37] -e LT, -f WN'— 1 c Sr , s?ag:Blfl,-C 
S> I. >«)^|oiaBTO«30cOp^g|5lcS) -3 TiiJtlSeiJ^v 

vaK(MAX220'C) ^ilfyt-r-XT^— ^-n-f ;k3 tjfiJS LTIB 



^ fr-rl 



fS30(7)X7"- r? >f ;p 3 \>zmmm.'fh 
[0038] ^e<;t3. mo ts^ t/c J; a 



X. mmm}-H}L\^tzmkwmmmyf^~-^xhft 

[0039] B|]*>, i!f.W^\,zkh-iyf'^~^tmMmk 

Y "7 yi?7.9mf^'^ ^— Y-JfT j =mcx:X}L 

— 300°ClilT« >>> a y ^ * L Tl ^ ^ IS 
%Mt)^ho:>X. A yi^~'?t)^'^^Wny-.'f—^^AiY:x:. 

y Y i^zmt^Kx tmt. > i; w.t , 
[0040] mz. ALwmj^iA yi'^-^nwrnmsA 

^isbX. Ell. ia7^c^>Vtcllll 0— mi 2^#MLT 

%w?!th. Ill 11 {i. m\cr>Ayf^-'9\B.^. nmm. 

gyco— yf^~9 1 b ^ . |s|#M 

HI Otc*^|lI^«i6^0cO,IB»Mi:. yv^'- 
■fe>'-9-23^^")i:. |5]ii|mii)^i:^*^^fflJjSc§fLSo 

-e tr. >'^^'-^ 1 a£o-< yf<.~^mm(^^m^w^ 

^I^o iJt. 01 1 t;^-ri5l^««ti30c^lB»)|lli?&{±. 

— >vs;— 1 b t . fl:i!S40i: . ay b n— ^25 

fc. |5|fi3«Ii)«30h^-&;^Sj3!t§ix^, ^LT. 
Bt. 3Mc7):J>-x>'-9-14a.l4b.l4c(jt/:;"t, 3iit: 

[004 1 ] ±.iBio-f yr\—9<m)^\t. iXam.'oxty 



lai 2(± 



9.39t^i^^:^-^ y^-<~i?±\Mimt. ft-f-*124a,24bSr^ 
LXayY a~y25,35t^^^l,ffzmmmmzm'^^ . 



-^J' 1 a, 1 b{i. W^itW^^(MAX220°C)J.:JlTSr}1l 
L^^^SiWB%lzM.'fi''tifz::^r—^':iAfU3<^:r.y 

[0042]-:^, nm^!mQnmmm^<nmmt. 

^T^-Shlll^t. xyr7-^9^«?I-fey9-23^i:'*>^. 
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?5^"^< ^1. J; a t:|Rlil!«Kl^30<7)PWMMiKS:^ff LT 

[0043] ±IE<7)«jii<;i;iti{^t:i -^T , m-i y^<—^ 
^\,-^x\'^tx^~xx$)'oX . ttz. A yj-^—^tffM 

(T^A^mit i aj^^ s i § ^ , ap . ft Wfi^ffiift 

[0 044] >^-f >/ ^■>'XT-A;^7-^fl: 

fF^?aJKiaJ^20X: . ft!l^OI*Igg#H^ia]Kl50'C~200°C^^• 
i;•*^^5S4!^^>fL^i,c7)t■•&-|,. ^<7)mmMi&iz{m . m 

mVMm3^iZt5\^X . T j =220°Clil±~300°CmTiO>>" 
[0045] L^^ WS-tJ? F^]R?f^[llte«li 

iOSi- I GBT^/itiSiC-MOSFETtfOi^-vy^' 

^ . S i C - S I TJ^^^tt;£0#;R$rvg:{;^ LT . *!}155°C 

j; 19 ft V -^KHWieO-C— 300"C ± XiiZiSJSM^fi: ±.\-fX . 

^t£i^mz4 yj-<.-^^tm^^^ m^mM^Amtx^ 
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[01 ] ^wnf<zi.^-mmmc^^mmm^m4 y^^ 

[02 ] HI 1 cO[l]te«ilrtj^-f y^s-^^^-TMHia 

xh h . 

mx:h h 

[ 04 ] 0 3 co^ A -;^(?)[lIif&«fi!cSr^-r0'r'35) h « 
[05 ] *^BHtc j;^— HJfiMOlMltemSl^Kffl-Y ws- 

[06] :*;^HJtJ;l)— ^Ji[ti^JiO¥»#;^i^.x-;PSr« 

mm^m:^-tmxt>h . 

[07] *%BBtJ;^f[!i«0SIJt^JOlMll6««F^)^ffl^y 
[08] 07OlIIlK«ill*lj^-f yvN'-^^s^-rffliJH0 

[09 ] miom^w^n'^-i y-'^—^co^-y^—fu 
CO mmf& ir^-tmx- h h . 
[010] -^immzi. h-mm\o:>nmmmmm^ y 

¥»fffi0-C*l.« 

[01 1] m\(^mmxmHm^Ayf<'--9^m-^fzA 
yf^-'^nmmmmmmmmmm.^^-tmx:^ 

[012] mKnmmwmmmAy^^—^^m^fzA 

y/ ^-^n'mMWimmmmmnmm:^<tmx^h 

1 a--->f lb frM-YW^— 

— ^^'HT. ^a^;|y, 4-"n— ::^r7T. 5-" 

^i^T^-f. 13, 13a, 13b, 13c, 3 

3,33a,33b,33c---S i C^^i^ :^—)V{^V . 14, 
14a,14b,14c---n:x^>^?-s 15---iEffiK. 15s---iE@Wi 
M.'S. 16---ftffiK. 16s---ftffifWm'S., 17,17a,17b,17 
c--->f ^^T-y S^'x>^b F^-^^^^XF^-^^^'). 18,lSa.l8b, 
18c,38---S i C-S I T(S I T) . 19, 19a, 19b, 19c, 39 
'S\0-y-{:^—Y{.y^:^—Y)^ 20---;i^Vl^F . 21--- 
^^'/b. 21>'-mk^V^. 24a---ft-^ia(Gffi^). 24b--- 
fi^m(CoS^). 25, 35---^>M:?-9. 26---«im 
(Pat^'Ni!^). 30-"|5lflMllrtS. 31-^?^#:. 32- 

— 32a---^— b^I. 32b---^^b«ffi. 35---nl^:;^ 
36---X5 37---4tPh1S^#:. 40- 
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